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Method of positioning a radiology device 

(57) Method of controlling of a radiology device, of 
he type comprising a means of emiss^n of an X-ray 
bear^ (11) and a means of reception of the X-ray beam 
(12) after it has crossed, at a central location (U), a 
part of the object's body on a table (15). A three-dimen- 
..onal image of a part of the object's body is reconstruct- 
;d from a senes of two-d.mens.onal films, two-dimen- 
sional views of the three-dimensional image are pro- 



duced at different angles of incidence, the angles of in- 
cidence allowing the best visualization of the pari of the 
obiecfs body are selected, the angles of incidence are 
stored in memory, and the angles of incKdence are sup- 
plied to the radiology device for rts positioning wrth a 
view to an intervention or procedure on the part of the 
object's body under fluoroscopy allowing a visual,zat.on 
in real time of two-dimensional images. 
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Description 

[0001] The present invenion iS Oirected to a method 
of positioning a radiology device 

[0002] Radtology cevtces generally comprise a lube 
tor emitting an X-ray beam .n a given direction, means 
for pos.ttoning al least one part of an object's txx3y m 
the X-ray beam and X-ray sensitive means of receptton 
of the beam after it crosses that part of the object's body 
[0003] In angiography appiications for example, the 
blood vessels of a human body have the same absorp- 
tion as the tissues surrounding them are thus invisible 
on the images obtained An image is first taken without 
aodition of a contrast medium, then an lodine-base con- 
trast medium for example is injected into the bbod of 
the human body, and a second image is taken after the 
contrast medium is property distributed in the vascular 
system of the human body The two images or series of 
images obtained being digitized by electronic means, an 
image subtraction is then carried out. making it possible 
to take away from the second image the organs visible 
on the first, that is, the organs naturally visible to X-rays, 
such as bones, etc 

[0004] it lb known how to carry out two-dimensional 
vascular angiography. Now, it is very difficult to locate 
significant features such aneurysms, notably cerebral 
which can be masked by other vessels or organs, by 
reason of the complexity of the extreme tangle of struc- 
tures having to be visualized. If the operator manages 
to carry out this location, it is then difficult to visualize 
the features satisfactorily in order to determine their im- 
portance and/or gravity and, if necessary, the best way 
of attending to them The operator is therefore led to 
repeat two-dimensional films at angles of incidence cho- 
sen at random or based on the operator's own experi- 
ence, which tends to increase the X-ray dose received 
by the human body and to make the success of angiog- 
raphy depend on the know-how of a grven operator 
[OOOS] Methods of image acquisition with rotational 
positioning of the radiology device are also known. An 
image is acquired for each of the different angles of in- 
cidence The images thus obtained can be treated, no- 
tably, by algorithms of the type used in computerized 
axial tomography to make a volume reconstruction of a 
system of arteries and veins. Depending on what the 
films taken at the first angles o( incidence reveal, other 
acquisitions are n-tade at new angles of inctdence, which 
make possible a closer observation of the region con- 
cerned The choice of those angles of incidence in 
space IS difficult also by reason of the complexity of the 
region observed and because of the possible superpo- 
sition of other vessels, 

[0006] The angiography systems with three axes of 
rotation offer the possibility of making rotational dynamic 
acquisrtions according to each of the axes in space 
However, their possibilities remain poorly utilized be- 
cause of the difficulty of their use. due to the fact that 
the three-dimensional orientation of the vessels is a pri- 



on LPWLnown 

[0007] US Patent 5 699 446 proposes a method of im- 
age by pos.tioping the raciotogy device to determine the 
best angles of incidence and, m particular for position- 
5 ing the detector parallel to the object having to oe visu- 
alized Two acquired reference images are used for that 
purpose at two different angles of incidence, in order to 
determine automatically the three-dimensional orienta- 
tion of the vessel having to be examined A triaxial ap- 
^0 paratus is used from determination of the angular po- 
sitions of the first two axes, to position the third axis in 
a position parallel to the vessels. The rotation on the 
third axis is freely used to make the acquisitions 
[0008] Assisted by epipolar lines the operator desig- 
ns nates a segment on each view The segment can then 
be reconstructed in three dimensions and an incidence 
proposed, so that the direction of the X-ray beam will be 
perpendiculartothat segment. Thismethod requires nu- 
merous manipulations and does not guarantee that the 
20 final incidence supplied will offer the best possible view 
of the organ. 

[0009] The present invention is directed to a method 
for obtaining a spsctfic uTitige or images of a part an ob- 
ject body, e g , a human body 
25 [0010] The method, according to an embodiment of 
the invention, is intended for a radiology device of the 
type comprising a means of emission of an X-ray beam 
and a means of reception of the X-ray beam, after it has 
crossed a part of the object's body A three-dimensional 
30 image of a part of the object's body is reconstructed from 
a series of two-dimensional films Two-dimensional 
views of the three-dimensional image are produced at 
different angles of incidences The angles of incidence 
making possible the best visualization of the part of the 
35 object's body are selected. The angles of incidence are 
stored in a memory 

[0011] The angles inctdence are supplied to the radi- 
ology device for its positioning with a view to an inter- 
vention or procedure on the part of the object's body un- 
-*o der fluoroscopy alk^wing visualization in real time of two- 
dimensional films. The best angle of incidence found 
can thus found for monitoring the progress of the inter- 
vention or procedure 

[0012] In one embodiment of the invention, the mem- 
•*5 orization of the angles of incidence is stored in a radiol- 
ogy device memory, 

[0013] The angles of incidence are advantageously 
supplied to the radiology device automatically. 
[0014] In one embodiment of the invention the selec- 
50 tion of the angles of incidence are made by processing 
of the three-dimensbnal image, 

[0015] In another embodiment of the invention, the 
selection of the images is made by processing the an- 
gles of visualization of the three-dimensional image, 
55 [0016] In order to avoid the risk of the radiology device 
striking the object's body, rt may be prevented from be- 
ing positioned at angles where such risk might occur 
[001 7] The present invention will be better understood 
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by studying the detailed description o1 an embodiment 
taken by way of nonlimitative example and illustrated by 
the attached drawings, wherein: 

Figure 1 is a two-dimensional view o1 a three-axis 
radiology device which can be used to apply the 
method according to an embodiment o1 the inven- 
tion: and 

Figure 2 is a two-dimensional view of an aneurysm 
visualized according to an embodiment of the meth- 
od of the invention. 



[00181 As can be seen in Figure 1 . the radiology de- 
vice comprises an L-shaped stand with a substantially 
horizontal base 2 and a substantially vertical support 3 
attached to one end 4 of the base 2. At the opposite end 
5 the base 2 comprises an axis of rotation parallel to 
the support 3 and on which the stand is capable of turn- 
ing A support arm 6 is attached at a first end to the top 
7 of the support 3, rotating on an axis 8. The support 
arm 6 can be bayonet-shaped A C-shaped circular arm 
9 is maintained by another end 10 of the support arm 6. 
The C-shaped arm 9 is capable of sliding in rotation on 
an axis 1 3 relative to the end 1 0 of the support arm 6. 
[0019] The C-shaped arm 9 supports an X-ray tube 
11 and an X-ray detector 12 in diametrically opposite 
facing positions. The detector 12 contains a flat detec- 
tion surface. The direction of the X-ray beam is deter- 
mined by a straight line joining a focal point of the tube 
1 1 with the center of the flat surface of the detector 1 2. 
The three axes of rotation of the stand 1 , support arm 6 
and C-shaped arm 9 are secant at a point 14. In mid- 
position, these three axes are perpendicular to one an- 
other. 

[0020] A table 15, provided to receive an object pos- 
sesses a longitudinal orientation with the axis 8 in rest 
position. 

[0021] In an embodiment of to the invention, a set of 
images of a blood vessel is acquired for different posi- 
tions of the radiology device. The three-dimensional im- 
age is then reconstructed from a set of twondimensonal 
images. Two-dimensional views of the three-dimension- 
al image are produced interactively by virtually rotating 
the three-dimensional image of the vessel in all desired 
directions until obtaining the view enabling the operator 
to visualize as well as possible the area of interest, the 
aneurysm, for example. The position of the radiology de- 
vice is so determined that the direction of the X-ray 
beam relative to the vessels is parallel to the direction 
of visualization of the beam relative to the three-dimen- 
sional image. 

[0022] The last step can be carried out in two ways. 
One way is manually, with the angles characterizing the 
position of the radiology device being supplied in real 
time on the two-dimensional view produced when the 
operator rotates the three-dimensional image of the ves- 
sel. When the best view is determined, the operator sup- 



plies those angles of incidence to the radiology device, 
which is generally equipped with a control lever, in order 
to reach the position corresponding to that view. This 
position can be specified, for example, erther by ana- 
5 tomical angles, two angles, left/right and cranial/caudal, 
describing the position of the radiology device in relation 
to the object, or at angles relative to the radiology de- 
vice, at least two angles describing the angular motion 
applied to the radiology device to reach the desired po- 
10 sition corresponding to the two-dimensional view select- 
ed The other way is automatically, the angles charac- 
terizing the position of the radiology device being calcu- 
lated and transmitted automatically to the radiology de- 
vice, so that the operator then no longer has to work the 
15 controls, generally the control lever of tne radiology de- 
vice. 

[0023] However, some angles of incidence of the or- 
gan to be visualized cannot be reached physically by 
the radiology device, because the positioning of the ra- 
20 dblogy device at those angles of incidence would cause 
the device to collide with the object's body. To avoid such 
an accident, the angles at which a collision would be 
likely to occur are determined in advance and a com- 
parison is made between those predetermined angles 
25 and the angles of incidence of the two-dimensional view 
selected by the operator, in order to issue a warning 
message if those angles correspond. The operator can 
then choose another two-dimensional image, 
[0024] A large-diameter blood vessel 21 and a plural- 
30 ity of small-diameter blood vessels 22 to 26 can be seen 
in Figure 2. An aneurysm 27 is found on blood vessel 
21 and has a neck 28 forming the junction between the 
bk5od vessel 21 and the aneurysm 27 proper and has a 
smaller diameter than the latter This two-dimensional 
35 view was the best one obtained of the aneurysm 27 in 
that it enables its neck 28 to be visualized well, which 
makes it possible to choose the procedure best suited 
to Its neutralization. 

[0025] A small-sized aneurysm, barely visible m Fig- 
40 ure 2, bears reference 29. Aneurysm 29 can be located 
on the figure but cannot be satisfactorily visualized for 
an operation. It woukJ be advisable to choose other an- 
gles of incidence in order to visualize its shape properly. 
In fact, the aneurysm 29 risks being partly concealed by 
45 the blood vessel 21 from which it was formed. 

[0028] At other angles of incidence, it is conceivable 
that the blood vessel 26 coukJ be in the fore-ground in 
front of the aneurysm 27 and hide the latter It can also 
be seen that blood vessels 23 and 24 seem to be adja- 
50 cent, when they can very well be offset in the depth di- 
rection, which only a two-dimensional image at another 
angle of inckJence will make it possible to determine At 
the lower right-hand corner of the view, three angles of 
incidence are displayed for the operator's information 
55 and also the entry of the values of the angles in the mem- 
ory of the radiology devce in case of a manual method. 
For a better visualization of an object, aneurysm 27, for 
example, a region of the blood vessel 26 which is to be 
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renrovea from the three-cinrensional irrage coula be de- 
•;n9d Angles ot inodences oiner tnan that cf Figure 2 
coLid then prove ettectrve for visualizing the aneurysm 
27 m iwo-dim.ensional view. 

[0027] The method according to the invention rr.akes 
.t possible to determine a pnonano to obtain under fluor- 
oscopy the best posstbie v.ew-point of an organ This 
rnethoa enables radiologists or radiotogy operators to 
save a great deal of trn^e In neuroradiology operations 
or procedures particularty for the embolization of aneu- 
rysms. It considerably improves the safety and reliab.hty 
of such a therapeutic procedure 



Claims 

1. A method of controlling a radiology device, of the 
type comprising a means of emission of an X-ray 
beam and a means of reception of the X-ray beam, 
after it has crossed a part of the object's Dody in 
which a three-dimensional image of a part of the ob- 
ject's body IS reconstructed from a series of two- 
dimensional films, two-dimensional views oi the 
:hras-vjirrten5Kj(ieii image are produced at citferent 
angles of incidence, the angles of incidence facili- 
tating the best visualization of the part of the object's 
body are selected, the angles of incidence are 
stored, and the angles ot incidence are supplied to 
the radiobgy device for positioning with a view to 
an intervention or procedure on the pan of the ob- 
ject's body under fluoroscopy allowing a visualiza- 
tion in real-time of two-dimensional images 

2. The method according to claim l , wherein the stor- 
ing of the angles of incidence is in a memory of the 
radiology device. 

3. The method according to claim 1 or 2, wherein the 
angles of incidence are supplied to the radioiogy de- 
vice automatically 

4. The method according to one of the preceding 
claims, wherein the angles of incidence are select- 
ed by processing of the three-dimensional imiage 

5. The method according to claims 1 to 3, wherein the 
selection of the angles of incidence is selected by 
processing of the angles of visualization of the 
three-dimensional image 

6. The method according to one of the preceding 
claims, wherein the radiology device is prevented 
from being positioned at angles where there is a risk 
of Its striking the object's body. 
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